IN THE CLAIMS 



Please cancel Claims 10, 17-21 , and 36 without prejudice or disclaimer. 

Claim 1 (original): An output stage circuit configured for use with an operational 
amplifier circuit, said output stage circuit comprising: 

a pair of output transistors configured to provide an output voltage; and 

a controlled resistive circuit comprising at least one controlled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedance of said at least one of said 
pair of output transistors to facilitate output swing of said output stage circuit with 
minimal gain loss. 

Claim 2 (original): The output stage circuit according to claim 1, wherein said 
output stage comprises a pull-down resistor coupled between said output voltage and a 
negative supply, said pair of output transistors comprising an upper output transistor 
and a lower output transistor, said at least one controlled resistive element coupled 
between said lower output transistor and ground, said at least one controlled resistive 
element configured to modify said dynamic impedance of said lower output transistor 
during pull-down operation. 

Claim 3 (original): The output stage circuit according to claim 2, wherein said at 
least one controlled resistive element comprises a transistor having an output terminal 
coupled to an input terminal of said lower output transistor. 

Claim 4 (original): The output stage circuit according to claim 1, wherein said 
output stage comprises a pull-up resistor coupled between said output voltage and a 
positive supply, said pair of output transistors comprising an upper output transistor and 
a lower output transistor, said at least one controlled resistive element coupled between 
said upper output transistor and a supply voltage, said at least one controlled resistive 
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element configured to modify said dynamic impedance of said upper output transistor 
during pull-up operation. 

Claim 5 (original): The output stage circuit according to claim 4, wherein said at 
least one controlled resistive element comprises a transistor having an output terminal 
coupled to an input terminal of said upper output transistor. 

Claim 6 (original): The output stage circuit according to claim 1 , wherein said 
output stage circuit comprises: 

an upper output transistor and a lower output transistor; 

at least one of a pull-up resistor coupled between said output voltage and a 
positive supply, and a pull-down resistor coupled between said output voltage and a 
negative supply; 

a first controlled resistive element coupled between said lower output transistor 
and ground, said first controlled resistive element configured to modify said dynamic 
impedance of said lower output transistor during pull-down operation; and 

a second controlled resistive element coupled between said upper output 
transistor and a supply voltage, said second controlled resistive element configured to 
modify said dynamic impedance of said upper output transistor during pull-up operation. 

Claim 7 (original): The output stage circuit according to claim 1 , wherein said 
controlled resistive circuit further comprises at least one output sense element 
configured to sense said output voltage and provide level shifting to an appropriate 
voltage for operation of said at least one controlled resistive element. 

Claim 8 (original): The output stage circuit according to claim 7, wherein said 
output sense element comprises a current source coupled to a supply voltage, and a 
diode-connected transistor coupled between said current source and said output 
voltage. 

Claim 9 (original): The output stage circuit according to claim 1 , wherein said 
output stage circuit further comprises one of a pull-down resistor coupled between said 
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output voltage and a negative supply voltage and a pull-up resistor coupled between 
said output voltage and a positive supply voltage. 

Claim 10 (cancelled). 

Claim 1 1 (currently amended): An operational amplifier circuit for hi gh-speed 
applications, said operational amplifier circuit comprising: 

an input stage circuit configured for receiving an input signal a nd providing an 
output signal: 

an output stage circuit comprising: 

a pair of output transistors configured to provide an output voltage: and 

a controlled resistive circuit comprising at least one controlled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedance of said at least o ne of said 
pair of output transistors to facilitate output swing of said output stage circuit with 
minimal gain loss, 

Th e- op e r a tional a mp l ifier circu i t according to cla i m 10, wherein said output stage 
circuit comprises a pull-down resistor coupled between said output voltage and a 
negative supply, said pair of output transistors comprising an upper output transistor 
and a lower output transistor, said at least one controlled resistive element comprising a 
transistor having an output terminal coupled to an input terminal of said Jower output 
transistor, said at least one controlled resistive element configured to modify said 
dynamic impedance of said lower output transistor during pull-down operation. 

Claim 12 (currently amended): An operational amplifier circuit for high-speed 
applications, said operational amplifier circuit comprising: 

an input stage circuit configured for receiving an input signal and providing an 
output signal: 

an output stage circuit comprising: 
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a pair of output transistors configured to provide a n output voltage; and 

a controlled resistive circuit comprising at least one contr olled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedanc e of said at least one of said 
pair of output transistors to facilitate output swing of said o utput stage circuit with 
minimal gain loss. 

The oporationa l amplifier circu i t according to claim 10, wherein said output stage 
circuit comprises a pull-up resistor coupled between said output voltage and a positive 
supply, said pair of output transistors comprises an upper output transistor and a lower 
output transistor, said at least one controlled resistive element comprising a transistor 
having an output terminal coupled to an input terminal of said upper output transistor, 
said at least one controlled resistive element configured to modify said dynamic 
impedance of said upper output transistor during pull-up operation. 

Claim 13 (currently amended): An operational amplifier circuit for high-speed 
applications, said operational amplifier circuit comprising: 

an input stage circuit configured for receiving an input signal and providing an 
output signal; 

an output stage circuit comprising: 

a parr of output transistors configured to provide an output voltage: and 

a controlled resistive circuit comprising at least one controlled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedance of said at least one of said 
pair of output transistors to facilitate output swing of said output stage circuit with 
minimal gain loss. 

Th e- op era t i o n al - amplifi e r circuit accord i ng to claim 10, wherein said output stage 
circuit comprises: 

an upper output transistor and a lower output transistor; 



TI-36092 Page 5 

PAGE 7/16 * RCVD AT 3/18/2005 5:34:05 PM [Eastern Standard Time] « SVR:USPTO-£FXRF«1/1 * DNIS:8729306 * CSID:972 917 4417 * DURATION (mm-ss):05-38 



at least one of a pull-up resistor coupled between said output voltage and a 
positive supply, and a puli-down resistor coupled between said output voltage and a 
negative supply; 

a first controlled resistive element coupled between said lower output transistor 
and ground, said first controlled resistive element configured to modify said dynamic 
impedance of said lower output transistor during pull-down operation; and 

a second controlled resistive element coupled between said upper output 
transistor and a supply voltage, said second controlled resistive element configured to 
modify said dynamic impedance of said upper output transistor during pull-up operation. 

Claim 14 (currently amended): An operational amplifier circuit for high-speed 
applications, said operational amplifier circuit comprising: 

an input stage circuit configured for receiving an input signal and providing an 
output signal: 

an output stage circuit comprising: 

a pair of output transistors configured to provide an output voltage; and 

a controlled resistive circuit comprising at least one controlled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedance of said at least one of said 
pair of output transistors to facilitate output swing of said output stage circuit with 
minimal gain loss, 

Th e op e rational amp l ifi e r circuit according to claim 10, wherein said controlled 
resistive circuit further comprises at least one output sense element configured to sense 
said output voltage and provide level shifting to an appropriate voltage for operation of 
said at least one controlled resistive element. 

Claim 15 (original): The operational amplifier circuit according to claim 14, 
wherein said at least one output sense element comprises a current source coupled to a 
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supply voltage, and a diode-connected transistor coupled between said current source 
and said output voltage. 

Claim 16 (currently amended): An operational amplifier circuit for hi gh-speed 
applications, said operational amplifier circuit comprising: 

an input stage circuit configured for receiving an input signal and providing an 
output signal: 

an output stage circuit comprising: 

a pair of output transistors configured to provide an output voltage: and 

a controlled resistive circuit comprising at least one controlled resistive element 
coupled to at least one of said pair of output transistors, said at least one controlled 
resistive element configured to modify a dynamic impedance of said at least one of said 
pair of output transistors to facilitate output swing of said output stage circuit with 
minimal gain loss, 

Th o operationa l amplifi e r circuit according to claim 10, w herein said output stage 
circuit further comprises one of a pull-down resistor coupled between said output 
voltage and a negative supply voltage and a pull-up resistor coupled between said 
output voltage and a positive supply voltage. 

Claims 17-21 (cancelled). 

Claim 22 (currently amended): A method for facilitating output swing in an output 
stage circuit of an amplifier, said method comprising the steps of: 

sensing an output voltage provided bv said output stage circuit to determine 
whether said output voltage is approaching one of a positive power supply and a 
negative power supply: 

modifying a dynamic impedance effect of at least one output transistor of said 
output stage circuit when said output stage circuit approaches said one of an upper 
power supply and a lower power supply. 
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The mothod acoord i ng to claim 17, wherein said step of sensing said output 
voltage comprises using an output sense element to sense said output voltage and to 
provide level shifting to an appropriate voltage for operation of said controlled resistive 
element 

Claim 23 (original): The method according to claim 22, wherein said step of 
modifying said dynamic impedance effect comprises using said controlled resistive 
element comprising a transistor coupled between ground and a lower output transistor 
to add resistance to modify said dynamic impedance effect of said lower output 
transistor during pull-down operation. 

Claim 24 (original): The method according to claim 23, wherein said step of 
modifying said dynamic impedance effect further comprises using a pull-down resistor 
coupled between said output voltage and a negative supply voltage to facilitate pull- 
down operation. 

Claim 25 (original): An output stage circuit configured for use with an operational 
amplifier circuit, said output stage circuit comprising: 

a pair of output transistors configured to provide an output voltage, said pair of 
output transistors comprising an upper output transistor and a lower output transistor; 

at least one of a pull-up resistor coupled between said output voltage and a 
positive supply, and a pull-down resistor coupled between said output voltage and a 
negative supply; 

a controlled resistive circuit comprising: 

at least one controlled resistive element coupled to at least one of said upper output 
transistor and said lower output transistor, said at least one controlled resistive element 
configured to enhance gain of said output stage circuit during at least one of a pull-up 
operation and a pull-down operation; and 

at least one output sense element configured to sense said output voltage and provide 
a control voltage for operation of said at least one controlled resistive element 
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Claim 26 (original): The output stage circuit according to claim 25, wherein said 
at least one controlled resistive element is configured to modify a dynamic impedance of 
said at least one of said upper output transistor and said lower output transistor during 
at least one of a pull-up operation and a pull-down operation of said output stage circuit. 

Claim 27 (original): The output stage circuit according to claim 25, wherein said 
output stage comprises a pull-down resistor coupled between said output voltage and 
said negative supply, said at least one controlled resistive element coupled between 
said lower output transistor and ground and configured to modify said dynamic 
impedance of said lower output transistor during pull-down operation, said at least one 
controlled resistive element comprises a transistor having an output terminal coupled to 
an input terminal of said lower output transistor. 

Claim 28 (original): The output stage circuit according to claim 25, wherein said 
output stage comprises a pull-up resistor coupled between said output voltage and a 
positive supply, said at least one controlled resistive element coupled between said 
upper output transistor and a supply voltage and configured to modify said dynamic 
impedance of said upper output transistor during pull-up operation, said at least one 
controlled resistive element comprises a transistor having an output terminal coupled to 
an input terminal of said upper output transistor. 

Claim 29 (original): The output stage circuit according to claim 25, wherein said 
output stage circuit comprises: 

both said pull-up resistor configured for pull-up operation and said pull-down 
resistor configured for pull-down operation, said pull-up resistor and said pull-down 
resistor being coupled through switches to said output voltage; 

a first controlled resistive element coupled between said lower output transistor 
and ground, said first controlled resistive element configured to enhance gain of said 
output stage circuit during pull-down operation; 

a first output sense element configured to sense said output voltage and provide 
a control voltage for operation of said first controlled resistive element; 
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a second controlled resistive element coupled between said upper output 
transistor and a supply voltage, said second controlled resistive element configured to 
enhance gain of said output stage circuit during pull-up operation; and 

a second output sense element configured to sense said output voltage and 
provide a control voltage for operation of said second controlled resistive element. 

Claim 30 (original): The output stage circuit according to claim 25, wherein said 
at least one output sense element comprises a current source coupled to a supply 
voltage, and a diode-connected transistor coupled between said current source and 
said output voltage, said current source and a gate-drain connection of said at least one 
output sense element being coupled to a control terminal of said at least one controlled 
resistive element. 

Claim 31 (original): An output stage circuit configured for use with an operational 
amplifier circuit, said output stage circuit comprising: 

an upper output transistor and a lower output transistor configured to provide an 
output voltage; 

a pull-down circuit configured for pull-down operation of said output circuit, said 
pull-down circuit comprising: 

a pull-down resistor coupled between said output voltage and a negative supply; 

a controlled resistive element coupled to said lower output transistor and configured to 
enhance gain of said output stage circuit during pull-down operation; and 

an output sense element configured to sense said output voltage and provide a control 
voltage for operation of said controlled resistive element. 

Claim 32 (original): The output stage circuit according to claim 31 , wherein said 
controlled resistive element is configured to modify a dynamic impedance of said lower 
output transistor during pull-down operation of said output stage circuit. 
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Claim 33 (original): The output stage circuit according to claim 31 , wherein said 
controlled resistive element comprises a transistor having an output terminal coupled to 
an input terminal of said lower output transistor. 

Claim 34 (original): The output stage circuit according to claim 31 , wherein said 
output sense element comprises a current source coupled to a supply voltage, and a 
diode-connected transistor coupled between said current source and said output 
voltage, said current source and a gate-drain connection of said output sense element 
being coupled to a control terminal of said controlled resistive element. 

Claim 35 (original): The output stage circuit according to claim 31, wherein said 
output stage circuit further comprises a pull-up circuit configured for pull-up operation of 
said output circuit, said pull-up circuit comprising: 

a pull-up resistor coupled through a switch between said output voltage and a positive 
supply; 

a second controlled resistive element coupled to said upper output transistor and 
configured to enhance gain of said output stage circuit during said pull-up operation; 
and 

a second output sense element configured to sense said output voltage and provide a 
control voltage for operation of said second controlled resistive element. 

Claim 36 (cancelled). 

Claim 37 (currently amended): The method according to claim 36 39, wherein 
said step of adding a resistance results in modifying of a dynamic impedance effect of 
said lower output transistor. 

Claim 38 (currently amended): The method according to claim 36 39, wherein 
said method further comprises the step of controlling said controlled resistive element to 
provide an approximately zero resistance during normal operation, and with increased 
resistance when said output voltage is being pulled downwards to said lower power 
supply. 

TI-36092 Page 11 

PAGE 13/18 • RCVD AT 3/18/2005 5:34:05 PM [Eastern Standard Timer SVR:USPTO-EFXRF-1/1 ■ DN1S:8729306 * CSID:972 917 4417 * DURATION (mm-ss): 05-38 



Claim 39 (currently amended): A method for facilitating pull-down operation in an 
output stage circuit of an operational amplifier said method comprising the steps of: 

sensing with an output sense element an output voltage provided by said output 
stage circuit to determine whether said output voltage is being pulle d downwards to a 
lower power supply comprising approximately ground; 

adding a resistance through a controlled resistive element to a lower output 
transistor of said output stage circuit when said output voltage is being pulled 
downwards to said lower power supply; and 

reducing gain loss of said output stage circuit caused bv said lower output 
transistor. 

The mothpd accord i ng to c l a i m 36, wherein said step of sensing with said output 
sense element said output voltage further comprises providing level shifting to an 
appropriate voltage for operation of said controlled resistive element. 

Claim 40 (currently amended): The method according to claim 3§ 39, wherein 
said step of modifying said dynamic impedance effect further comprises using a pull- 
down resistor coupled between said output voltage and a negative supply voltage to 
facilitate pull-down operation. 

Claim 41 (previously presented): An output stage circuit comprising: 

a pair of output transistors; and 

at least one controlled resistive element coupled to at least one of said pair of 
output transistors, said at least one controlled resistive element configured to modify a 
dynamic impedance of said at least one of said pair of output transistors. 
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